NUMB enhances Notch signaling by repressing ubiquitination of NOTCH intracellular domain.
The release and nuclear translocation of the intracellular domain of NOTCH receptor (NICD) is the prerequisite for Notch signaling mediated transcriptional activation. NICD is subjected to various post-translational modifications including ubiquitination. Here we surprisingly found NUMB proteins stabilize the intracellular domain of NOTCH1 receptor (N1ICD) by regulating the ubiquitin-proteasome machinery, which is independent of NUMB's role in modulating endocytosis. BAP1, a deubiquitinating enzyme (DUB), was further identified as a positive N1ICD regulator, and NUMB facilitates the association between N1ICD and BAP1 to stabilize N1ICD. Intriguingly, BAP1 stabilizes N1ICD independent of its DUB activity but relying on the BRCA1-inhibiting function. BAP1 strengthens Notch signaling and maintains stem-like properties of cortical neural progenitor cells. Thus, NUMB enhances Notch signaling by regulating the ubiquitinating activity of the BAP1-BRCA1 complex.